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each specific interim-fast-access-time node of the plurality of inierim-fast-access-time nodes DECEIVED 

,.u .oa CENTRAL FAX CENTER 

the respective second range of the J-BAs. 

OCT 0 5 2006 

21. (original) A method according to claim 1 8, wherein ihe data is allocated into groups of data 
within the one or more slow-access- time-mass-storage nodes according to a pre-defined unit 
comprising an integral number of bytes of the data, and wherein the mapping comprises a 
correspondence between ihe interim-fast-access-time nodes and the groups of data. 

22. (currently amended) A method according 10 claim 17 for storing dam , comprising: 

storing iho data in one or moro slow 7 access - time mass storag e nodes having r e sp e ctiv e 
st ranges of logical block addresses (LB As); 

assigning to e ach of a plurality of interim fact acces s- time nodes, configured to operate 
independ e ntly of o^ e- another, a resp e ctiv e second range of the LB As; 

coupling tho plu r ality of int e rim fast - aooosp timo nodes to rec e iv e daiu from and provide 
data to tho ono or moro glow access time mass - storag e nod e s 4* aving LDAs within thu respective 
second rango; 

rec e iving input/output (1Q) requ e sts from host-processors dir e ct e d to apooified LBAs; and 
directing all the 10 requ e sts to tho iniorim - fast - accoss - rimo nodo to whioh the specified 
IBM are ass^aedi 

wherein the one or more slow-uccess-time-mass-storage nodes comprise one or more 
disks, and wherein the imerim-fast-access-time nodes comprise random access memories. 

23. (original) A method according to claim 1 7, wherein ihe plurality of interim-fast-access-time 
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nodes comprise respective location tables, wherein each location table comprises locations of the 
second range of the LB As assigned to the respective interim-fast-access-iime node. 

24, (original) A method according to claim 17, wherein the respective second ranges are spread 
sufficiently evenly and finely so as to generate well-balanced loading for the plurality of interim- 
fast-access-timc nodes. 

25* (original) A method according to claim 17, wherein each of the plurality of interim-fast- 
access-time nodes are at an equal hierarchical level. 

26. (original) A method according to claim 17, wherein the respective second ranges of the 
LB As do not overlap. 

27. (currently amended) A method according to claim 17 for storing data, comprising: 

storing the data in one or more slow-access-time-mass-storage nodes having respective 
first ranges of logical block addresses (LB As); 

asse rting to each of a plurality of mterim-fast-access-time nodes , configured to operate 
independently of one another, a respective secon d range of the LB As; 

coupling the plurality of inierim-fast-acc ess-time nodes to receive data from and provide 
data to the one or more slow-access-time-mass-storage nofos having LBa s within the respective 
second range; 

receiving input/outpui HO) requests from host proce ssors directed to specified LBAs; and 
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directin g all the IP requests to the interim-fast-a c c ess-rime node to which the specified 
LB As are assigned; 

wherein the plurality of mienm-fast-access-time nodes comprise a first and a second 
interim-fast-access-time node, and wherein at least some of the respective second ranges of the 
LBAs of the first and the second interim-fasi-access-time nodes comprise overlapping LBAs, so 
that one of the first and second intenm-fast-access-time nodes is operative as a redundant 
interim-fast-access-time node. 

28. (original) A method according to claim 17, wherein the one or more slow-accc=>s-tiroe-mass- 
storage nodes comprise a multiplicity of slow-access-lime-mass-storage nodes and the respective 
first ranges are spread sufficiently evenly and finely so as to generate wel}-balanced loading for 
the multiplicity. 

29. (original) A method according to claim 17, wherein the plurality of mterim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fasr-access-tiroe 
node, and wherein the first and second interim-fast-access-time nodes have substantially equal 
capacities. 

30. (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second interim-fast-access-time 
node, and wherein the first and second interim-fast-access-time nodes have different capacities. 

31. (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
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nodes comprises a first interim- fast-access-iime node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-iime-mass-storage nodes comprise a first slow- 
access-time-mass-storage node which is coupled to only receive data from and provide data to 
the first interim-fast-access-time node and a second slow-access-time-mass-storage node which 
is cuupled to only receive data from and provide data to the second interim- fast-access-time 
node. 

32. (original) A method according to claim 17, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-time node and a second mtcmm-fast-accc^-iimc 
node, and wherein the one or more slow -access-time-mass-storage nodes comprise a first slow- 
access-time-mass-storage node and a second slow-access-time-mass-sto- rage node which are 
coupled to receive data from and provide data to the first and the second interim-fast-access-titne 
nodes, 

33. (previously presented) A system for transferring data to and from one or more slow-access- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs), comprising: 

a plurality of interim-fast-access-time nodes, configured to operate independently of one 
another, each imerim-fast-access-time node being assigned a respective second range of the 
LBAs and coupled to receive data from and provide data to the one or more slow-access-rime- 
mass-storage nodes within the respective second range; and 
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one or more interface nodes, which are adapted to receive input/output (IO) requests from 
host processors directed to specified LB As and to direct all the IO requests to die interim-fast- 
access-tune node to which the specified LBAs are assigned; 

wherein the interim-fast-access-time nodes are configured to be reassignable to a further 
second range of the LBAs. 

34. (original) A system according to claim 33, wherein the one or more interface nodes comprise 
a mapping between the interim-fast-access-time nodes and the LBAs, and wherein the one or 
more interface nodes are adapted to convert the IO requests to one or more requests and to direcr 
the one or more requests to respective one or more interim-fast-access-time nodes in response to 
the mapping. 

35. (original) A system according to claim 34, wherein the mapping comprises a function 
relating each specific mterim-fast-access-time node of ihe plurality of inierim-fasr-access-iime 
nodes io the respective second range of the LBAs. 

36. (original) A system according to claim 34, wherein the mapping comprises a table relating 
each specific intenm-fast-access-time node of the plurality of interim-fast-access-time nodes to 
the respective second range of the LBAs. 

37. (original) A system according to claim 34, wherein the data is allocated into groups of data 
within the one or more slow-access-tiroe-mass-storage nodes according to a pre-defined unit of 
the storage system comprising an integral number of bytes of the data, and wherein the mapping 
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comprises a correspondence between ihe interim-fast-access-time nodes and the groups of data. 

38. (original) A system according to claim 33, wherein the one or more slow access time-mass- 
storage nodes comprise one or more disks, and wherein the mterim-fast-access-time nodes 
comprise random access memories. 

39. (original) A sysiem according to claim 33, wherein the plurality of inierim-fast-access-time 
nodes comprise respective location tables, wherein each location table comprises locations of the 
second range of the LBAs assigned to the respective interim-fast-access-time node. 

40. (original) A system according to claim 33, wherein the respective second ranges are spread 
sufficiently evenly and finely so as to generate well-balanced loading for the plurality of interim- 
fast-access-tiroe nodes 

41. (original) A system according to claim 33 F wherein each of the plurality of interim-fasi- 
access-iime nodes are at an equal hierarchical level. 

42. (original) A sysiem according to claim 33, wherein the respective second ranges of the 
LBAs do not overlap. 

43. (previously presented) A system for transferring data to and from one or more slow-access- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs), comprising: 
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a plurality of intenra-fast-access-time nodes, configured to operate independently of one 
another, each interim- fast-access-time node being assigned a respective second range of the 
LB As and coupled to receive data from and provide data to the one or mqre slow-access-time- 
mass-storage nodes within the respective second range; and 

one or more interface nodes, which are adapted to receive input/output (10) requests from 
host processors directed to specified LB As and ro direct all the 10 requests to the interim-fast- 
access-time node to which the specified LBAs are assigned; 

wherein the plurality of interim-fast-access-time nodes comprise a first and a second 
interim-fasi-access-time node, and wherein at leasi some of xhe respective second ranges of ihc 
LBAs of the first and the second imenm-fasr-access-time nodes comprise overlapping LBAs, so 
that one of the first and the second imenm-fast-access-time nodes is operative as a redundant 
interim-fast-access-time node. 

44- (original) A system according to claim 33, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-ume node and a second interim-fast-access-time 
node, and wherein the first and second interim-fasi-access-iime nodes have substantially equal 
capacities. 

45. (original) A system according to claim 33, wherein the plurality of imerim-fasi-access-time 
nodes comprises a first intenm-fast-access-time node and a second interim-fast-access-time 
node, and wherein the first and second interim-fast-access-iime nodes have different capacities. 

46. (original) A system according to claim 33, wherein the plurality of interim- fast-access -time 
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nodes comprises a first interim-fast-access-time node and a second roterim-fasi-access-time 
node, and wherein the one or more slow-access-rime-mass-storage nodes comprise a first slow- 
access-rirae-mass-storage node which is coupled to only receive data from and provide data to 
the first intenm-fast-access-time node and a second slow-access-time-mass-storage node which 
is coupled to only receive data from and provide data to the second interim-fast-access-time 
node. 

47. (original) A system according to claim 33, wherein the plurality of imerim-fast-access-time 
nodes comprises a first imerim-fast-access-time node and a second intcrim-fast-acccss-rime 
node, and wherein the one or more slow-access-rime-mass-storage nodes comprise a first slow- 
access-timc-mass-storage node and a second slow-access-time-mass-sto- rage node which are 
coupled to receive data from and provide data to the first and the second interim-fast-access-time 
nodes. 

48. (previously presented) A method for transferring data to and from one or more slow-access- 
uroe-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs), comprising: 

assigning to a plurality of interim- fast-access-time nodes, configured to operate 
independently of one another, respective second ranges of the LB As; 

coupling the plurality of interim-fast-access-time nodes to receive data from and provide 
data to the one or more slow-acccss-time-mass-storage nodes having LB As within the respective 
second ranges; 

receiving input/output (10) requests from host processors directed to specified LBAs, and 
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directing all the IO requests to xhe interim-fast-access-time node to which the specified 
LBAs are assigned; 

wherein the imerim-fast-acccss-time nodes are configured to he reassignable to a further 
second range of the LBAs. 

49. (previously presented) A method according to claim 48, wherein the IO requests are 
directed to one or more interface nodes, wherein the one or more interface nodes comprise a 
mapping between the intenm-fast-access-time nodes and the LBAs, and wherein the one or more 
interface nodes are adapted to convert the IO requests to one or more LBA requests and to direct 
the one or more LBA requests to respective one or more interim-fast-access-time nodes in 
response to the mapping. 

50. (original) A method according to claim 49, wherein the mapping comprises a function 
relating each specific interim-fast-access-rime node of the plurality of interim-fast-access-time 
nodes to me respective second range of the LBAs. 

51. (original) A method according to claim 49, wherein the mapping comprises a table relating 
each specific interim-fast-access-time node of the plurality of interim-fast-access-time nodes to 
the respective second range of the LBAs. 

52. (original) A method according to claim 49, wherein the data is allocated into groups of data 
within the one or more slow-access-time-mass-storage nodes according to a pre-defined unit 
comprising an integral number of bytes of the data, and wherein the mapping comprises a 
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correspondence between the interim-fast-access-time nodes and the groups of data. 

53. (original) A method according to claim 48, wherein the one or more slow-access-time-mass- 
storage nodes comprise one or more disks, and wherein the mterim-fast-access-nme nodes 
comprise random access memories. 

54. (original) A method according to claim 48, wherein the plurality of interim-frst-access-time 
nodes comprise respective location tables, wherein each location table comprises locations of the 
second range of the LB As assigned to the respective interim-fast-access-time node. 

55. (original) A method according to claim 48, wherein the respective second ranges are spread 
sufficiently evenly and finely so as to generate well-balanced loading for the plurality of interim- 
fast-access-time nodes. 

56. (original) A method according to claim 48, wherein each of the plurality of interim-fast- 
access-time nodes are at an equal hierarchical level 

57. (original) A method according to claim 48, wherein the respective second ranges of the 
LBAs do not overlap 

58. (previously presented) A method for transferring data to and from ope or more slow-access- 
time-mass-storage nodes which store data at respective first ranges of logical block addresses 
(LBAs), comprising: 
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assigning to a plurality of interim-fast-access-time nodes, configured to operate 
independently of one another, respective second ranges of the LB As; 

coupling the plurality of inierim-fast-access-time nodes to receive data from and provide 
data to The one or more slow-access-rime- mass-storage nodes having LBAs within the respective 
second ranges; 

receiving input/output CIO) requests from host processors directed to specified LBAs; and 
directing all the IO requests to the interim-fast-access-time node io which the specified 
LB As are assigned; 

wherein the plurality of intenm-fasi-access-time nodes comprise a first and a second 
inierim-fast-access-time node, and wherein at least some of the respective second ranges of the 
LB As of me first and the second interim-fast-access-iime nodes comprise overlapping LB As, so 
that one of the first and second imenm-fast-access-time nodes is operative as a redundant 
interim-fast-access-time node. 

59. (original) A meihod according to claim 48, wherein the plurality of interim-fast-access-iime 
nodes comprises a firsi interim-fast-access-iime node and a second interim-fast-access-time 
node, and wherein the first and second interim-fasi-access-time nodes have substantially equal 
capacities. 

m. (original) A method according to claim 48, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-access-nrae node and a second interim-fast-access-iime 
node, and wherein the first and second interim-fast-access-time nodes have different capacities. 
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61 . (original) A method according to claim 48, wherein the plurality of interim-fast-access-time 
nodes comprises a first interim-fast-ac cess-time node and a second interim-fast-access-time 
node, and wherein the one or more slow-access-lime-mass- storage nodes comprise a first slow- 
access-time-mass-storage node which is coupled to only receive data from and provide data to 
the first interim-fast-access-time node and a second slow-access-time-mass-storage node which 
is coupled xo only receive data from and provide data to the second interim-fast-access-time 
node 

62. (original) A method according to claim 4S, wherein the plurality of interim- fast-access-time 
nodes comprises a first inierim-fast-access-time node and a second interim-fast-access-time 
node, and wherem the one or more slow-access-iime-mass-storage nodes comprise a first slow- 
access-time-mass-storage node and a second slow-access-time-mass-sto- rage node which are 
coupled to receive data from and provide data to the first and the second interirn-fast-access-time 
nodes. 

63. (previously presented) A storage system according to claim 1 T wherein the interim-fast- 
access-time nodes are configured to be reassigned by a management node. 

64- (currently amended) A storage sysiem according to claim 1 7 wherein the mterim-fast- 
access-time nodes are configured to be reassigned based on a removal failure of at least one of 
one or mor e the plurality of lmerim-fast-acc ess-time nodes or aad one orinor e of the plurality of 
slow-access-time-mass-storage nodes. 
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65- (currently amended) A storage system according to claim 1 , wherein the interim-fast- 
uccess-time nodes are configured to be reassigned based on rebalancing a load between at least 
one pf ono or more the plurality of interim-test-access-tirae nodes or md one or mor e ofihe 
plaralitv of sjow-access-iime-mass-storage nodes. 
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